S6K1 controls autophagosome maturation in autophagy induced by sulforaphane or serum deprivation.
It is well established that mTORC1 suppresses autophagy by phosphorylation and inactivation of proteins involved in autophagosome formation. However, the role of its substrate, p70S6 kinase1 (S6K1), in autophagy is quite controversial. In some models S6K1 activity correlates with autophagy suppression, however, some other studies show that S6K1 promotes rather than inhibits this process. Here, we investigated the role of S6K1 in prostate cancer cells (PC-3) and non-cancerous, mouse embryonic fibroblasts (MEF), either treated with autophagy inducer sulforaphane, an isothiocyanate derived from cruciferous plants, or deprived of serum. Our results indicate that constitutively active S6K1 decreases the level of LC3 processing and foci formation by autophagosomal vacuoles in cells treated with sulforaphane. On the other hand, presence of S6K1 is necessary for autophagosome maturation under conditions of autophagy induced by either sulforaphane or serum deprivation. Diminished level of S6K1 or lack of S6 kinases results in both, accumulation of autophagosomes and drop in the autophagolysosome number, and thus disturbs autophagy flux under stress conditions. Moreover, lack of S6 kinases reduces cell survival under stress conditions.